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On September 12, 2022 the World Radiocommunication Conference Advisory Committee 
(WRC-23 Advisory Committee) approved and provided for Commission consideration of its draft 
recommendations on issues that will be considered by the 2023 World Radiocommunication Conference 
(WRC-23).   
 

Based upon an initial review of the draft recommendations forwarded to the Commission, the 
International Bureau, in coordination with other Commission Bureaus and Offices, tentatively concludes 
that we can generally support most of the content found in attachment in the WRC-23 Advisory 
Committee draft recommendation.  We seek comment on the draft recommendation provided by the 
WRC-23 Advisory Committee (Attachment A).  The proposal in Attachment B is not a WRC-23 
Advisory Committee recommendation, but WRC-23 Advisory Committee recommended that the 
International Bureau seek comments on it.  Accordingly, we seek comments on the proposal in 
Attachment B.  In addition, we seek comment on the National Telecommunications and Information 
Administration (NTIA) draft proposals in Attachment C. 
 

The comments provided by interested parties will assist the FCC in its upcoming consultations 
with the U.S. Department of State and NTIA in the development of U.S. positions for WRC-23.  The 
proposed recommendations that are attached to this Public Notice may evolve in the course of interagency 
discussions as we approach WRC-23 and, therefore, do not constitute any final U.S. Government 
positions on any issue. 
 

The deadline for comments on the proposed recommendations is September 26, 2022.  It is 
necessary that all comments be received by September 26, 2022, in order to allow sufficient time to 
finalize the U.S. position before commencement of regional WRC-23 preparatory meetings.  All 
comments are to reference IB Docket No. 16-185 and to specific recommendations by WAC document 
number. 

 
Pursuant to sections 1.415 and 1.419 of the Commission’s rules, 47 CFR §§ 1.415, 1.419, 

interested parties may file comments on or before September 26, 2022.  Comments may be filed using 
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the Commission’s Electronic Comment Filing System (ECFS).  See Electronic Filing of Documents in 
Rulemaking Proceedings, 63 FR 24121 (1998). 

 
 Electronic Filers:  Comments may be filed electronically using the Internet by accessing the 

ECFS:  http://apps.fcc.gov/ecfs/.   
 Paper Filers:  Parties who choose to file by paper must file an original and one copy of each 

filing.  
o Filings can be sent by commercial overnight courier, or by first-class or overnight 

U.S. Postal Service mail. All filings must be addressed to the Commission’s 
Secretary, Office of the Secretary, Federal Communications Commission. 

o Commercial overnight mail (other than U.S. Postal Service Express Mail and 
Priority Mail) must be sent to 9050 Junction Drive, Annapolis Junction, MD 
20701.U.S.  

o Postal Service first-class, Express, and Priority mail must be addressed to 45 L 
Street, N.E., Washington DC  20554 

 Effective March 19, 2020, and until further notice, the Commission no longer accepts any 
hand or messenger delivered filings. This is a temporary measure taken to help protect the 
health and safety of individuals, and to mitigate the transmission of COVID-19.1   

 During the time the Commission’s building is closed to the general public and until further 
notice, if more than one docket or rulemaking number appears in the caption of a 
proceeding, paper filers need not submit two additional copies for each additional docket or 
rulemaking number; an original and one copy are sufficient. 

 
People with Disabilities: To request materials in accessible formats for people with disabilities 

(braille, large print, electronic files, audio format), send an e-mail to fcc504@fcc.gov or call the 
Consumer and Governmental Affairs Bureau at 202-418-0530 (voice), 1-888-835-5322 (tty). 
 

In addition, one copy of each pleading must be sent to: Dante Ibarra, Designated Federal 
Official, Global Strategy and Negotiation Division, International Bureau, 45 L Street, N.E., Washington, 
D.C. 20554; email: WRC-23@fcc.gov.  
 

The complete texts of these recommendations are available by accessing the FCC’s WRC-23 
web site at:  www.fcc.gov/wrc-23. Filings and comments are also available for public inspection and 
copying during regular business hours at the FCC Reference Information Center, Portals II, 45 L Street, 
N.E., Washington, D.C. 20554. 
 

For further information, please contact Dante Ibarra at (202) 418-0610 or by email at: 
WRC-23@fcc.gov. 

 
-FCC– 

 
1 See FCC Announces Closure of FCC Headquarters Open Window and Change in Hand-Delivery Policy, Public 
Notice, 35 FCC Rcd 2788 (2020). 
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1.6 to consider, in accordance with Resolution 772 (WRC-19), regulatory provisions to 
facilitate radiocommunications for sub-orbital vehicles; 
 
Stations on board sub-orbital vehicles have a need for voice/data communications, navigation, 
surveillance, and telemetry and tracking and command (TT&C) applications to safely and 
effectively complete various mission requirements 
 
BACKGROUND INFORMATION: 
 
WRC-19 recognized that stations on board sub-orbital vehicles may use systems operating under 
space and/or terrestrial services, and that the current regulatory provisions and procedures for 
terrestrial and space services may not be adequate for international use of relevant frequency 
assignments by stations on board suborbital vehicles. Some inconsistencies were raised during 
the preparations for WRC-23 agenda item 1.6, between the operational use of stations on-board 
suborbital vehicles, and the definitions of terrestrial stations in RR No 1.62, earth stations in RR 
No 1.63, and space stations in RR No 1.64. Radio stations operating on-board suborbital vehicles 
are currently, and expected in the future, to operate both in frequency bands currently allocated 
for terrestrial radiocommunication services, and those allocated for space radiocommunication 
services. While in the RRs, each station shall be classified by the service in which it operates 
permanently or temporarily (RR No. 1.61), the suborbital vehicle may be physically located 
within the major portion of Earth’s atmosphere or beyond for a brief period of time, but the 
physical location of the suborbital vehicle on which the stations are located does not necessarily 
change the need for, or purpose of, the use of specific radiocommunication services. 
 
In accordance with RR No. 1.64, there are no difficulties with the existing RR Article 5 
allocations when a space station on-board suborbital vehicle goes beyond or is intended to go 
beyond a major portion of the Earth’s atmosphere, based on the space radiocommunication 
service in which the station operates.  This proposal considers that terrestrial and Earth stations 
onboard the suborbital vehicle do not become a space station but are considered terrestrial 
stations or Earth stations for the entire flight. 
 

 
ATTACHMENT (A) 

 
 

WAC-23/052 (08.22.2022) 

UNITED STATES OF AMERICA 

DRAFT PROPOSALS FOR THE WORK OF THE CONFERENCE 
 

Agenda Item 1.6  
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A terrestrial station is defined as, “a station effecting terrestrial radiocommunication,” and 
terrestrial radiocommunication (RR No. 1.7) is defined as, “any radiocommunication other than 
space radiocommunication or radio astronomy”.  Under RR No. 1.61, each station shall be 
classified by the service in which it operates permanently or temporarily.  While the suborbital 
vehicle is physically located beyond the major portion of the Earth’s atmosphere for a brief 
period of time, the physical location of the suborbital vehicle on which the stations are located 
does not change the need for, or purpose of the use of specific radiocommunication applications. 
 
One objective of Resolution 772 (WRC-19) is to facilitate radiocommunications necessary to 
safely integrate suborbital vehicles into the same airspace as conventional aircraft during their 
transition to and from space in order to minimize the airspace disruption. Studies found in Report 
ITU-R M.2477 show that suborbital vehicle activity requires making unavailable large areas of 
international and national airspace. This results in airspace disruptions, extra travel time, re-
routing flight paths, and additional aircraft fuel consumption. The report shows the feasibility of 
using existing aircraft avionics systems by suborbital vehicles without modification of the 
existing Article 5 RR provisions. A WRC Resolution is proposed to clarify the use and 
classification of stations necessary for the safe and efficient operation of suborbital vehicles. 
 
Proposal 

ADD USA/A1.6/1 

RESOLUTION [SOV] (WRC-23) 

Use of and Classification of Stations On-board Suborbital Vehicles 

The World Radiocommunication Conference (Dubai, 2023),  

Considering  

a)  that sub-orbital vehicles operate at higher altitudes than conventional aircraft, with a sub-

orbital trajectory;  

b)  that sub-orbital vehicles operate through the lower levels of the atmosphere, where they 

may operate in the same airspace as conventional aircraft;  

c)  that sub-orbital vehicles may perform various missions such as  conducting scientific 

research or providing transportation; 

d)  that stations on board sub-orbital vehicles are to accommodate all or some of the 

following applications: voice/data communications, navigation, surveillance, and telemetry, 
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tracking and command (TT&C), and may use systems operating in the Aeronautical 

Radionavigation Service (ARNS); Aeronautical Mobile (Route) Service (AM(R)S); Mobile 

Satellite Service (MSS); Radionavigation Satellite Service (RNSS); and, Aeronautical Mobile 

Satellite (Route) Service (AMS(R)S);;  

e) that sub-orbital vehicles must be safely integrated into airspace used by conventional 

aircraft;  

f)  that  some stations onboard sub-orbital vehicles may need to communicate with air traffic 

management systems and relevant ground control facilities;  

h) that some orbital satellite launch rocket systems or components may be considered as a 

sub-orbital vehicles; 

recognizing 

a)  that some sub-orbital flights could reach altitudes for a brief period of time in space 

without sufficient energy to sustain permanent orbit; 

b) that there is no internationally agreed legal demarcation between the Earth’s atmosphere 

and the space domain;  

c) that stations on-board sub-orbital vehicles may use systems operating under space or 
terrestrial services;  

 

d) that Annex 10 to the Convention on International Civil Aviation contains Standards and 

Recommended Practices (SARPs) for aeronautical radionavigation and radiocommunication 

systems used by international civil aviation; 

noting 

a) that Report ITU-R M.2477 defines  sub-orbital flight as an intentional flight of a vehicle 

expected to reach the upper atmosphere with a portion of its flight path that may occur in space 

without completing a full orbit around the Earth before returning back to the surface of the Earth;  

b) that Report ITU-R M.2477 defines a sub-orbital vehicle as a vehicle executing sub-orbital 

flight; 
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c)  that Report ITU-RM.2477 provides information on radiocommunications for sub-orbital 

vehicles, including a description of the flight trajectory, categories of sub-orbital vehicles, 

technical studies related to possible avionics systems used by sub-orbital vehicles, and service 

allocations of those systems;  

e) that the provisions of No. 4.10 may apply to certain aspects of sub-orbital vehicle 

operations; 

f) that the development of compatibility criteria between International Civil Aviation 

Organization (ICAO) standardized aeronautical systems is the responsibility of ICAO; 

resolves  

1  that stations on-board suborbital vehicles may be terrestrial stations (RR No. 1.62) or 
earth stations (RR No. 1.63), or both, and those stations are used in all phases of flight, without 
change to classification, within their respective service allocations..  
 
2 that the stations on board sub-orbital vehicles shall not create new constraints on 
applications of the same service and on other radiocommunication services that are allocated on 
a primary basis in the same and adjacent frequency bands, 

instructs the Secretary-General  

to bring this Resolution to the attention of ICAO. 

invites the International Civil Aviation Organization  

to take into account this Resolution and relevant portions of Report ITU-R M.2477 in the course 

of developing SARPs for ICAO systems that may be used by sub-orbital vehicles. 

Reasons:  This action will clarify that stations on-board sub-orbital vehicles may terrestrial 
stations (RR No. 1.62) and earth stations (RR No. 1.63) and can be used in all phases of flight, 
within their respective service allocations. The stations shall not impose any new constraints on 
applications of the same service and other radiocommunication services that are allocated on a 
primary basis. 

 

SUP USA/A1.6/2 
 

RESOLUTION 772 (WRC-19) 
Consideration of regulatory provisions to facilitate 

 the introduction of sub orbital vehicles 
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Reasons: This resolution may be suppressed by WRC-23 because of a decision to add a new 
WRC Resolution clarifying the use of frequencies on-board suborbital vehicles. 
 

______________ 
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WAC-23/053 (08.22.2022) 

 
UNITED STATES OF AMERICA 

 
DRAFT PROPOSALS FOR THE WORK OF THE CONFERENCE 

 

AGENDA ITEM 1.7: Studies on a possible new allocation to the aeronautical mobile-satellite 
(R) service within the frequency band 117.975-137 MHz in order to support aeronautical VHF 
communications in the Earth-to-space and space-to-Earth directions (WRC-19)  
 
 BACKGROUND INFORMATION:  
 
The frequency band 117.975 - 137 MHz is allocated on a primary basis to the AM(R)S service and used 
for air-ground, ground-air and air-air systems, providing critical voice and data terrestrial communications 
for air traffic management and airline operational control on a global basis. Resolution 428 (WRC-19) 
invites WRC-23 to consider a new primary allocation to the AMS(R)S based on the results of sharing and 
compatibility studies. This new AMS(R)S service is intended to support direct pilot-air traffic controller 
voice as well as data communications in oceanic and remote areas without modifying aircraft equipment. 
 
The AM(R)S allocation in 117.975-137 MHz supports Air Traffic Control (ATC) and Aeronautical 
Operational Control (AOC) systems for aircraft. This includes both standard voice communications and 
datalink systems utilizing data messages for ATC and AOC functions to aircraft in the air and on the 
ground. There is significant utilization by terrestrial VHF systems within this allocation today, thus 
severely limiting options for new regional or national satellite frequency assignments that would need to 
be harmonized with existing terrestrial assignments.  
 
Many administrations use ICAO regional groups to plan and register cross border assignments in the 
117.975-137 MHz frequency band.  However, not all administrations participate in this process, and even 
those that do may only include ATC voice but not either AOC or applicable AM(OR)S assignments. For 
example, several administrations within ITU-R Region 2 coordinate cross border AM(R)S assignments 
directly through mutual bilateral agreements but do not participate in any ICAO process for recording 
any AM(R)S assignments.  
 
The current draft ITU-R studies carried out under Resolution 428 (WRC-19) indicate support for a new 
primary AMS(R)S service in the 117.975 – 136 MHz frequency band provided such an allocation is 
found to be compatible with existing services and implemented with an appropriate means of planning 
and coordination. The new allocation must protect existing primary services in and adjacent to the 
frequency band 117.975-137 MHz and should not constrain the planned usage of those systems. 
 
PROPOSAL 
 
Support a new primary AMS(R)S allocation in the 117.975 – 136 MHz frequency band, under 
Resolution 428 (WRC-19), subject to agreement obtained under No. 9.21 and limited to relaying voice-
only aeronautical air traffic control communications that operate and are planned in accordance with 
recognized international aeronautical standards. Such use shall not cause harmful interference to, nor 
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claim protection from, current and future AM(R)S systems operating in the frequency range 117.975-137 
MHz.   
 
By limiting to ATC voice systems only, any planning required for States that are not formally part of the 
ICAO process could be managed through CAAs on a case-by-case basis directly with ICAO.  Further 
studies before WRC-23 may allow for a No. 9.11A coordination procedure instead of No. 9.21 if the 
necessary material can be matured to give assurance of such a method.  Satellite datalink applications 
using the AMS(R)S allocation within a portion of the frequency band 136-137 MHz may be considered 
by a future competent world radiocommunication conference when additional technical studies and 
coordination planning for all AM(R)S communication types are fully developed. 
 

ARTICLE 5 

Frequency allocations 

Section IV – Table of Frequency Allocations 
(See No. 2.1) 

 

MOD  USA/AI 1.7/1 
75.2-137.175 MHz 

Allocation to services 

Region 1 Region 2 Region 3 

75.2-87.5 
FIXED 
MOBILE except aeronautical 
mobile 

75.2-75.4 
  FIXED 
  MOBILE 
  5.179 

 75.4-76 
FIXED 
MOBILE 

75.4-87 
FIXED 
MOBILE 

 76-88 
BROADCASTING 
Fixed 

 
 
5.182  5.183  5.188 

 
5.175  5.179  5.187 

Mobile 87-100 
FIXED 

87.5-100 
BROADCASTING 

 
5.185 

MOBILE 
BROADCASTING 

 
5.190 

88-100 
BROADCASTING 

 
 

100-108  BROADCASTING 
    5.192  5.194 

108-117.975 AERONAUTICAL RADIONAVIGATION 
    5.197  5.197A 
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117.975-136 AERONAUTICAL MOBILE (R) 
                                                           AERONAUTICAL MOBILE SATELLITE (R) ADD 5.A17 
    5.111  5.200  5.201  5.202 

136-137 AERONAUTICAL MOBILE (R) 
  5.111  5.200  5.201  5.202 

ADD  USA/AI 1.7/2 

 

5.A17  In the frequency band 117.975 - 136 MHz, the use of the aeronautical mobile-satellite 
(R) service is subject to agreement obtained under No. 9.21 and administrations shall take all necessary 
steps to protect and not constrain assignments to stations of the aeronautical mobile (R) service in 
frequency range 117.975 - 137 MHz.  The use of this band by the aeronautical mobile-satellite (R) service 
shall be limited to systems that operate and are planned in accordance with recognized international 
aeronautical standards. 

 

Reasons:  Draft studies have not fully demonstrated how these new AMS(R)S systems will be 
implemented or coordinated, and the still unknown effect VHF datalink services would have.  As such, 
Article 9.21 should be applied to ensure a managed implementation of voice communications only by 
each state. Since the relay of AMS(R)S voice communications will be supplemental to ground-based 
stations and not constrain their current or future usage, such use shall take measures to protect the 
frequencies assigned to stations of the aeronautical mobile (R) service when assigning frequencies to 
stations of the aeronautical mobile-satellite (R) service. 

 

SUP USA/A1.7/3 

RESOLUTION 428 (WRC-19) 

Studies on a possible new allocation to the aeronautical mobile-satellite (R) service within 
the frequency band 117.975-137 MHz in order to support aeronautical VHF 

communications in the Earth-to-space and space-to-Earth directions 

Reasons: This resolution may be suppressed by WRC-23 because of a decision to add a new 
provision in Article 5 for AMS(R)S. 

 
________________________ 
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WAC-23/054 (08.22.2022) 
 

 
UNITED STATES OF AMERICA 

 
DRAFT PROPOSALS FOR THE WORK OF THE CONFERENCE 

 
Agenda Item 1.8 

 
 
Agenda Item 1.8: to consider, on the basis of ITU R studies in accordance with Resolution 171 
(WRC 19), appropriate regulatory actions, with a view to reviewing and, if necessary, revising 
Resolution 155 (Rev.WRC-19) and No. 5.484B to accommodate the use of fixed-satellite service (FSS) 
networks by control and non-payload communications of unmanned aircraft systems; 
 
Background:  Agenda item 1.8 was established to revise Resolution 155 (Rev.WRC-19).  This 
resolution was initially adopted by WRC-15 on the use of geostationary-satellite networks in the fixed-
satellite service in certain frequency bands for the control and non-payload communications (CNPC) of 
unmanned aircraft systems (UAS).  Report ITU-R M.2171 identifies the spectrum requirements for 
unmanned aircraft (UA) command and non-payload communication (CNPC) that would be needed to 
support flight through non-segregated airspace.  
 
Studies on technical and regulatory conditions carried out in advance of WRC-15 showed that the use of 
FSS networks for UA CNPC is feasible under certain conditions. These conditions include flight 
scenarios which were provided by ICAO and the existing FSS framework. Furthermore, ICAO studies 
showed that – based on given FSS characteristic envelopes – the FSS based UAS CNPC can be a working 
solution compliant to the Standards and Recommended Practices (SARPs) for the RPAS C2 Link1. 
 
WRC-15, under its agenda item 1.5, considered the possibility to use fixed-satellite service (FSS) 
networks to provide UAS CNPC links and adopted Resolution 155 (WRC-15) in order to benefit the 
opportunity of using existing satellite transponders. Recognizing the need for further studies on regulatory 
provisions and technical criteria both within ICAO and ITU, WRC-15 decided that consideration of the 
outcome of these studies, also taking into account the progress obtained by ICAO in the completion of its 
SARPs on the use of FSS for the UAS CNPC links, would again be considered by WRC-23. 
 
WRC-23 agenda item 1.8 was therefore established by WRC-19 to, in accordance with Resolution 171 
(WRC-19), consider appropriate regulatory actions, with a view to reviewing and, if necessary, revising 
Resolution 155 (Rev.WRC-19) and No. 5.484B to accommodate the use of FSS networks by control and 
non-payload communications of unmanned aircraft systems. 
 
On the basis of the studies called for by Resolutions 171 (WRC-19) and 155 (Rev.WRC-19) that define 
the conditions for operating in the FSS (see resolves 19 of Resolution 155 (Rev.WRC-19)) in the 
frequency bands for which No. 5.484B already applies, revisions to Resolution 155 (Rev.WRC-19) and 
RR No. 5.484B are proposed to accommodate the use of FSS networks by UAS CNPC systems. 
 
Proposal:   
 

 
1 In ICAO, an “unmanned aircraft system” (UAS) is referred to as a “Remotely piloted aircraft 
system” (RPAS), the CNPC link is referred to as C2 Link (Command and Control).  
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MOD   USA/1.8/1    
 

ARTICLE 5 

Frequency allocations 

Section IV – Table of Frequency Allocations 
(See No. 2.1) 

 
 

10.7-11.7 GHz 

Allocation to services 

Region 1 Region 2 Region 3 

… … 

10.95-11.2 
FIXED 
FIXED-SATELLITE 
(space-to-Earth)  5.484A 
MOD 5.484B 
(Earth-to-space)  5.484 

MOBILE except aeronautical 
mobile 

10.95-11.2 
  FIXED 
  FIXED-SATELLITE (space-to-Earth)  5.484A  MOD 5.484B 
  MOBILE except aeronautical mobile 

… … 

11.45-11.7 
FIXED 
FIXED-SATELLITE 
(space-to-Earth)  5.484A  MOD 
5.484B 
(Earth-to-space)  5.484  
MOBILE except aeronautical 
mobile 

11.45-11.7 
  FIXED 
  FIXED-SATELLITE (space-to-Earth)  5.484A  MOD 5.484B 
  MOBILE except aeronautical mobile 

 
11.7-13.4 GHz 

Allocation to services 

Region 1 Region 2 Region 3 

11.7-12.5 
FIXED 
MOBILE except aeronautical 
mobile 
BROADCASTING 
BROADCASTING-SATELLITE 
5.492 

11.7-12.1 
FIXED  5.486 
FIXED-SATELLITE 
(space-to-Earth)  5.484A  MOD 
5.484B  5.488   
Mobile except aeronautical mobile 
5.485 

11.7-12.2 
FIXED 
MOBILE except aeronautical 
mobile 
BROADCASTING 
BROADCASTING-SATELLITE 
5.492 
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12.1-12.2 
FIXED-SATELLITE  
(space-to-Earth)  5.484A  MOD 
5.484B  5.488   

5.485  5.489 5.487  5.487A 

12.2-12.7 
FIXED 
MOBILE except aeronautical 
mobile 
BROADCASTING 
BROADCASTING-SATELLITE 

5.492 

12.2-12.5 
FIXED 
FIXED-SATELLITE 
(space-to-Earth)  MOD 5.484B 
MOBILE except aeronautical 
mobile 
BROADCASTING 

5.487  5.487A 5.487  5.484A 

12.5-12.75 
FIXED-SATELLITE 
(space-to-Earth)  5.484A  MOD 
5.484B 
(Earth-to-space) 
 
 
 
5.494  5.495  5.496 

5.487A  5.488  5.490   12.5-12.75 
FIXED 
FIXED-SATELLITE 
(space-to-Earth)  5.484A  MOD 
5.484B 
MOBILE except aeronautical 
mobile 
BROADCASTING- 
SATELLITE  5.493 

12.7-12.75 
FIXED 
FIXED-SATELLITE 
(Earth-to-space)  
MOBILE except aeronautical 
mobile 

… 

 
 
MOD   USA/1.8/2    
 

14-14.5 GHz 

Allocation to services 

Region 1 Region 2 Region 3 

14-14.25 FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B  5.484A  MOD 
5.484B  5.506  5.506B  

    RADIONAVIGATION  5.504 
    Mobile-satellite (Earth-to-space)  5.504B  5.504C  5.506A 
    Space research 
    5.504A  5.505 

14.25-14.3 FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B  5.484A  MOD 
5.484B  5.506  5.506B  

    RADIONAVIGATION  5.504 
    Mobile-satellite (Earth-to-space)  5.504B  5.506A  5.508A 
    Space research 
    5.504A  5.505  5.508 
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14.3-14.4 
FIXED 
FIXED-SATELLITE 
(Earth-to-space)  5.457A 
5.457B  5.484A  MOD 5.484B  
5.506  5.506B  
MOBILE except aeronautical 
mobile 
Mobile-satellite (Earth-to-space)  
5.504B  5.506A  5.509A 
Radionavigation-satellite 
5.504A 

14.3-14.4 
FIXED-SATELLITE 
(Earth-to-space)  5.457A 
5.484A  MOD 5.484B  5.506  
5.506B  
Mobile-satellite (Earth-to-space)  
5.506A 
Radionavigation-satellite 
 
 
 
 
5.504A 

14.3-14.4 
FIXED 
FIXED-SATELLITE 
(Earth-to-space)  5.457A 
5.484A  MOD 5.484B  5.506  
5.506B  
MOBILE except aeronautical 
mobile 
Mobile-satellite (Earth-to-space)  
5.504B  5.506A  5.509A 
Radionavigation-satellite 
 
5.504A 

14.4-14.47 FIXED 
    FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B  5.484A   
   MOD 5.484B  5.506  5.506B  
    MOBILE except aeronautical mobile 
    Mobile-satellite (Earth-to-space)  5.504B  5.506A  5.509A 
    Space research (space-to-Earth) 
    5.504A 

… 

 
 
MOD   USA/1.8/3    
 

18.4-22 GHz 

Allocation to services 

Region 1 Region 2 Region 3 

… 

19.7-20.1 
FIXED-SATELLITE 
(space-to-Earth)  5.484A  MOD 
5.484B  5.516B  5.527A 
Mobile-satellite (space-to-Earth) 

19.7-20.1 
FIXED-SATELLITE 
(space-to-Earth)  5.484A  MOD 
5.484B  5.516B  5.527A 
MOBILE-SATELLITE 
(space-to-Earth) 

19.7-20.1 
FIXED-SATELLITE 
(space-to-Earth)  5.484A  MOD 
5.484B  5.516B  5.527A 
Mobile-satellite (space-to-Earth) 

 
5.524 

5.524  5.525  5.526  5.527  5.528  
5.529 

 
5.524 

20.1-20.2 FIXED-SATELLITE (space-to-Earth)  5.484A  MOD 5.484B  5.516B  
   5.527A   
    MOBILE-SATELLITE (space-to-Earth) 
    5.524  5.525  5.526  5.527  5.528 

… 

 
 
MOD   USA/1.8/4 
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24.75-29.9 GHz 

Allocation to services 

Region 1 Region 2 Region 3 

… 

29.5-29.9 
FIXED-SATELLITE 
(Earth-to-space)  5.484A  MOD 
5.484B  5.516B  5.527A  5.539  
Earth exploration-satellite 
(Earth-to-space)  5.541 
Mobile-satellite (Earth-to-space) 

29.5-29.9 
FIXED-SATELLITE 
(Earth-to-space)  5.484A  MOD 
5.484B  5.516B  5.527A  5.539  
MOBILE-SATELLITE 
(Earth-to-space) 
Earth exploration-satellite 
(Earth-to-space)  5.541 

29.5-29.9 
FIXED-SATELLITE 
(Earth-to-space)  5.484A  MOD 
5.484B  5.516B  5.527A  5.539  
Earth exploration-satellite 
(Earth-to-space)  5.541 
Mobile-satellite (Earth-to-space)  

5.540  5.542 5.525  5.526  5.527  5.529  5.540  5.540  5.542 

 
 
MOD   USA/1.8/5 
 

29.9-34.2 GHz 

Allocation to services 

Region 1 Region 2 Region 3 

29.9-30  FIXED-SATELLITE (Earth-to-space)  5.484A  MOD 5.484B  5.516B  
5.527A     5.539  
    MOBILE-SATELLITE (Earth-to-space) 
    Earth exploration-satellite (Earth-to-space)  5.541  5.543 
    5.525  5.526  5.527  5.538  5.540  5.542 

… 

MOD   USA/1.8/6 
 
 

5.484B Resolution 155 (WRC-15)* shall applyThis frequency band, may also be used for the control 
and non-payload communication of unmanned aircraft systems in accordance with Resolution 155 
(Rev.WRC-23). Such use shall be limited to internationally standardized aeronautical 
systems.     (WRC-1523) 

 
* Note by the Secretariat: This Resolution was revised by WRC-19. 
 
Reason:  Modification of the footnote improves the clarity to the services and systems for which it 
applies.  Modifications to the Table of Frequency Allocations are to reflect the modified footnote. 

 
MOD   USA/1.8/7    
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RESOLUTION 155 (REV.WRC-2319) 

Regulatory provisions related to earth stations on board unmanned aircraft which operate 
with geostationary-satellite networks in the fixed-satellite  

service in certain frequency bands not subject to a Plan of Appendices 30,  
30A and 30B for the control and non-payload communications of  

unmanned aircraft systems in non-segregated airspaces* 

The World Radiocommunication Conference (Sharm el-SheikhDubai, 201923), 

considering 

a) that the operation of unmanned aircraft systems (UAS) requires reliable control and non-payload 
communication (CNPC) links, in particular to relay air traffic control communications and for the remote 
pilot to control the flight; 

b) that satellite networks may be used to provide CNPC links of UAS beyond the line-of-sight, as 
shown in Annex 1 to this Resolution; 

c) that CNPC links between space stations and stations on board unmanned aircraft (UA) are 
proposed permitted to be operated under this Resolution in the primary fixed-satellite service (FSS) in 
frequency bands shared with other primary services, including terrestrial services, however that would not 
preclude the use of other available allocations to accommodate this application, 

considering further 

that UAS CNPC links relate to the safe operation of UAS and have to comply with certain technical, 
operational and regulatory requirements, 

noting 

a) that WRC-15 adopted Resolution 156 (WRC-15) on the use of earth stations in motion 
communicating with geostationary satellite orbit (GSO) FSS space stations in the frequency bands 19.7-
20.2 GHz and 29.5-30.0 GHz; 

b) that Report ITU-R M.2171 provides information on characteristics of UAS and spectrum 
requirements to support their safe operation in non-segregated airspace, 

recognizing 

a) that the UAS CNPC links will operate in accordance with international standards and 
recommended practices (SARPs) and procedures established in accordance with the Convention on 
International Civil Aviation; 

b) that, in this Resolution, conditions are provided for operations of CNPC links without prejudging 
whether the International Civil Aviation Organization (ICAO) would be able to develop SARPs to ensure 
safe operation of UAS under these conditions; 

c) that Section VI of Article 22 contains limits on equivalent isotropically radiated power at off-axis 
angles of 3 degrees or more for earth stations of a geostationary satellite network in the fixed-satellite 
service in the frequency bands 14-14.47 GHz and 29.5-30 GHz; 

 
*  May also be used consistent with international standards and practices approved by the 
responsible civil aviation authority. 
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d) that terrestrial services operate in the frequency bands 10.95-11.2 GHz, 11.45-11.7 GHz, 11.7-
12.1 GHz (Region 2), 12.1-12.2 GHz (on the territory of the country listed in No. 5.489), 12.2-12.5 GHz 
(Region 3), 12.5-12.75 GHz (on the territory of the countries listed in No. 5.494 and in Region 3); 

e) that terrestrial services also operate in the frequency bands 14.0-14.3 GHz (on the territory of 
countries listed in No. 5.505), 14.25-14.3 GHz (on the territory of countries listed in No. 5.508), 14.3-
14.4 GHz (Regions 1 and 3), and 14.4-14.47 GHz; 

f) that CNPC links using earth stations onboard unmanned aircraft are not subject to the regulatory 
provisions that apply to earth stations in motion (ESIM), 

resolves 

1 that assignments to stations of , for CNPC links using Earth stations onboard Unmanned Aircraft 
(“CNPC UA ES”) communicating with a GSO FSS networks operating inspace station within the 
frequency bands 10.95-11.2 GHz (space-to-Earth), 11.45-11.7 GHz (space-to-Earth), 11.7-12.2 GHz 
(space-to-Earth) in Region 2, 12.2-12.5 GHz (space-to-Earth) in Region 3, 12.5-12.75 GHz (space-to-
Earth) in Regions 1 and 3 and 19.7-20.2 GHz (space-to-Earth), and in the frequency bands 14-14.47 GHz 
(Earth-to-space) and 29.5-30.0 GHz (Earth-to-space), may be used for UAS CNPC links in non-
segregated airspace*, provided that or parts thereof, are an application of the primary FSS and the 
following conditions specified in resolves below are met;shall apply: 

1.1 with respect to space services in the frequency bands referred to in resolves 1, the notifying 
administration of the GSO FSS network shall ensure that its CNPC UA ES complies with the following 
conditions: 

1.1.1 with respect to satellite networks or systems of other notifying administrations, the CNPC UA ES 
characteristics shall remain within the envelope of characteristics of the typical earth stations associated 
with the satellite network with which the CNPC UA ES communicates;  

1.1.2 that CNPC UA ES shall be designed and operated so as to be able to meet their required 
performance with interference caused by other satellite networks resulting from application of Articles 9 
and 11 and the use of CNPC UA ES shall not cause more interference and shall not claim more protection 
than any typical earth station in that GSO FSS network; 

1.1.3  the operation of CNPC UA ES shall comply with the coordination agreements for the frequency 
assignments of the typical earth station of the GSO FSS networks obtained under the relevant provisions 
of the Radio Regulations, taking into account resolves 3.4; 

2 that earth stations in motion on board UA may communicate with the space station of a GSO FSS 
network operating in the frequency bands listed in resolves 1 above, provided that the class of the earth 
station in motion on board UA is matched with the class of the space station and that other conditions of 
this Resolution are met (see also instructs the Director of the Radiocommunication Bureau 3 below); 

3 that the frequency bands specified in resolves 1 shall not be used for the UAS CNPC links before 
the adoption of the relevant international aeronautical SARPs consistent with Article 37 of the 
Convention on International Civil Aviation, taking into account instructs the Director of the 
Radiocommunication Bureau 4; 

4 that administrations responsible for an FSS network providing UA CNPC links shall apply the 
relevant provisions of Articles 9 (necessary provisions need to be identified or developed) and 11 for the 
relevant assignments, including, as appropriate, assignments to the corresponding space station, specific 

 
* May also be used consistent with international standards and practices approved by the 
responsible civil aviation authority. 
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and typical earth station and earth station in motion on board UA, including the request for publication in 
the International Frequency Information Circular (BR IFIC) of items referred to in resolves 2 and the 
course of actions identified in that resolves in order to obtain international rights and recognition as 
specified in Article 8; 

1.1.4 for the implementation of resolves 1.1.1, the notifying administration for the GSO FSS networks 
with which the CNPC UA ES communicate shall, in accordance with this Resolution, notify the 
assignments under No. 11.2 by sending to the Radiocommunication Bureau (BR) information on 
assignments for which the UG station class shall be applied or, alternatively, the relevant Appendix 4 
notification information related to the characteristics of the CNPC UA ES intended to communicate with 
those GSO FSS networks, together with the commitment that the CNPC UA ES operation shall be in 
conformity with the Radio Regulations, including this Resolution; 

1.1.5 operation of UAS CNPC links shall not adversely affect the existing and future satellite networks 
coordination agreements or the regular satellite coordination process; 

1.2 with respect to terrestrial services in the frequency bands referred to in resolves 1, the notifying 
administration of the GSO FSS network shall ensure that its CNPC UA ES complies with the following 
conditions: 

1.2.1 receiving CNPC UA ES in the frequency bands referred to in recognizing d) shall be designed 
and operated so as to be able to accept the interference without complaints under Article 15 from stations 
of terrestrial services to which the frequency band is allocated when those stations of terrestrial services 
operate in accordance with the Radio Regulations; 

1.2.2 transmitting CNPC UA ES in the frequency bands referred to in recognizing e) shall be designed 
and operated so as to not cause harmful interference to stations of terrestrial services to which the 
frequency band is allocated when those terrestrial stations operate in accordance with the Radio 
Regulations, and Annex 2 (see instructs the Director of the Radiocommunication Bureau 1) to this 
Resolution shall apply so as to set the conditions for protecting terrestrial services from harmful 
interference in neighbouring countries in these frequency bands; 

1.2.3 higher pfd levels than those provided in Annex 2 produced by CNPC UA ES on the surface of the 
Earth within any administration shall be subject to the prior agreement of that administration and such 
agreement shall not affect other countries that are not party to that agreement; 

1.3 that, in order to protect the radio astronomy service in the frequency band 14.47-14.5 GHz, the 
notifying administration of the GSO FSS network operating CNPC UA ES in accordance with this 
Resolution in the frequency band 14-14.47 GHz within line-of-sight of radio astronomy stations are urged 
to take all practicable steps to ensure that the emissions from CNPC UA ES in the frequency band 14.47-
14.5 GHz do not exceed the level and percentage of data loss given in the most recent versions of 
Recommendations ITU-R RA.769 and ITU-R RA.1513; 

5 that earth stations of UAS CNPC links shall operate within the notified and recorded technical 
parameters of the associated satellite network, including specific or typical earth stations of the GSO FSS 
network(s) as published by the Radiocommunication Bureau (BR); 

6 that earth stations of UAS CNPC links shall not cause more interference to, or claim more 
protection from, other satellite networks and systems than specific or typical earth stations as indicated in 
resolves 5 as published by BR; 

7 that, in order to apply resolves 6 above, administrations responsible for the FSS network to be 
used for UAS CNPC links shall provide the level of interference for the reference assignments of the 
network used for CNPC links upon request by an administration authorizing the use of UAS CNPC links 
within its territory; 
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8 that earth stations of UAS CNPC links of a particular FSS network shall not cause more 
interference to, or claim more protection from, stations of terrestrial services than specific or typical earth 
stations of that FSS network as indicated in resolves 5 that have been previously coordinated and/or 
notified under relevant provisions of Articles 9 and 11; 

2 that CNPC UA ES: 

2.1 using station class UG are permitted to communicate with a space station of a GSO FSS satellite 
network operating in the frequency bands listed in resolves 1 and limited to the frequency bands listed in 
resolves 1 when communicating with a space station of a GSO FSS satellite network under this 
Resolution; 

9 that the use of 2.2 assignments of an FSS satellite network for UAS CNPC links shall not 
constrain other FSS satellite networks beyond those already imposed by typical earth stations associated 
with the network during the application of the provisions of Articles 9 and 11  

nor 10 that the introduction of UAS CNPC links shall not result in additional coordination constraints on 
terrestrial services under Articles 9 and 11; 

2.3 in the application of this Resolution does not provide a regulatory status different from that 
derived from the GSO FSS networks with which they communicate, taking into account the provisions 
referred to in this Resolution (see resolves 3.4); 

11 that earth stations on board UA shall be designed and operated so as to be able to accept the 
interference caused by terrestrial services operating in conformity with the Radio Regulations in the 
frequency bands listed in resolves 1 without complaints under Article 15; 

12 that earth stations on board UA shall be designed and operated so as to be able to operate with 
interference caused by other satellite networks resulting from application of Articles 9 and 11; 

133 that, in order to ensure freedom from harmful interference, that may affect safety-of-flight 
operation of UAS, the notifying administrations of the GSO FSS network shall cooperate with the 
administration of the country in which the UA is registered responsible for operating UAS CNPC links 
shallto: 

–3.1 ensure that the use of UAS CNPC linksCNPC UA ES be is in accordance with international 
standards and recommended practices (SARPs) consistent with Article 37 of the Convention on 
International Civil Aviation; 

–3.2 take the required measures, consistent with No. 4.10, to ensure freedom from harmful 
interference to earth stations on board UACNPC UA ES and operated in accordance with this Resolution; 

–3.3 act immediately when their attention is drawn to any such harmful interference, as freedom from 
harmful interference to UAS CNPC linksCNPC UA ES is imperative to ensure their safe operation, 
taking into account resolves 11 1.2.1; 

–3.4 use assignments associated with the GSO FSS networks for UAS CNPC linksCNPC UA ES (see 
Figure  1 in Annex 1), including frequency assignments to space stations, specific or typical earth stations 
and earth stations on board UACNPC UA ES (see resolves 2.2), that have been successfully coordinated 
under Article  9 (including provisions identified in resolves 4 1.1.4) and recorded in the Master 
International Frequency Register (MIFR) with a favourable finding under Article 11, including Nos. 
11.31, 11.32 or 11.32A where applicable, and except those frequency assignments that have not 
successfully completed coordination procedures under No. 11.32 by applying Appendix 5 § 6.d.i (see 
instructs the Director of the Radiocommunication Bureau 2); 

– ensure that real-time interference monitoring, estimation and prediction of interference risks and 
planning solutions for potential interference scenarios are addressed by FSS operators and UAS operators 
with guidance from aviation authorities; 
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14 that, unless otherwise agreed between the administrations concerned, UA CNPC earth stations 
shall not cause harmful interference to terrestrial services of other administrations (see also Annex 2 to 
this Resolution);  

3.5 use techniques to maintain antenna pointing accuracy for the operation of CNPC UA ES with the 
associated GSO FSS satellites, without inadvertently tracking adjacent GSO satellites; 

3.6 take all necessary measures so that CNPC UA ES are subject to permanent monitoring and 
control by a network control and monitoring centre (NCMC) or equivalent facility in order to comply 
with the provisions in this Resolution; 

3.7 provide NCMC or equivalent facility permanent points of contact for the purpose of tracing any 
suspected cases of harmful interference from CNPC UA ES and to immediately respond to requests from 
the points of contact of authorizing administrations; 

4 that the notifying administration of the GSO FSS network shall ensure  

4.1 that the operation of CNPC UA ES within the territories, including territorial waters and 
territorial airspaces, of an administration shall be carried out only if authorized by that administration; 

4.2 that the authorization to a UAS CNPC earth station to operate in the territory under the 
jurisdiction of another administration shall not release the notifying administration of the GSO FSS 
network with which UAS CNPC earth station communicates from the obligation to comply with the 
provisions included in this Resolution and those contained in the Radio Regulations, 

15 that, in order to implement resolves 14 above, power flux-density (pfd) hard limits need to be 
developed for UAS CNPC links; possible examples of such provisional limits to protect the fixed service 
are provided in Annex 2; subject to agreement between the administrations concerned, that annex may be 
used for the implementation of this Resolution; 

16 that the pfd hard limits provided in Annex 2 shall be reviewed and, if necessary, revised by 
WRC-231; 

17 that, in order to protect the radio astronomy service in the frequency band 14.47-14.5 GHz, 
administrations operating UAS in accordance with this Resolution in the frequency band 14-14.47 GHz 
within line-of-sight of radio astronomy stations are urged to take all practicable steps to ensure that the 
emissions from the UA in the frequency band 14.47-14.5 GHz do not exceed the levels and percentage of 
data loss given in the most recent versions of Recommendations ITU-R RA.769 and ITU-R RA.1513; 

18 to consider the progress obtained by ICAO in the process of preparation of SARPs for UAS 
CNPC links, to review this Resolution at WRC-23, taking into account the results of the implementation 
of Resolution 156 (WRC-15), and to take necessary actions as appropriate; 

19 that the ITU Radiocommunication Sector (ITU-R) studies on technical, operational and 
regulatory aspects in relation to the implementation of this Resolution shall be completed, together with 
the adoption of relevant ITU-R Recommendations defining the technical characteristics of CNPC links 
and conditions of sharing with other services, 

encourages administrations 

1 to provide the relevant information where available in order to facilitate the application of 
resolves 6; 

 
1  WRC-19 received a proposal from one regional organization regarding protection of the fixed 
service using a revised pfd mask as contained in Annex 2 section b). ITU-R is invited, in continuing its 
study on the implementation of this Resolution, to consider this mask and take necessary action as 
appropriate. 
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2 to participate actively in the studies referred to in invites the ITU Radiocommunication Sector by 
submitting contributions to ITU-R, 

invites the 2023 World Radiocommunication Conference 

to consider the results of the above studies referred to in this Resolution with a view to reviewing and, if 
necessary, revising this Resolution, and take necessary actions, as appropriate, 

invites the ITU Radiocommunication Sector 

to conduct, as a matter of urgency, relevant studies of technical, operational and regulatory aspects in 
relation to the implementation of this Resolution1, 

instructs the Director of the Radiocommunication Bureau 

1 upon receipt of the notification information referred to in resolves 1.1.4, the BR shall examine it 
with respect to conformity with resolves 1.1.1, the commitment received as required by resolves 1.1.4, 
conformity with resolves 3.4, and commitment to the conformity with the power flux-density (pfd) limits 
on the Earth’s surface specified in Annex 2 and with any agreements obtained as referred to in resolves 
1.2.3; 

2 if the finding from the examination in instructs 1 is favourable, the BR shall publish the modified 
or additional assignment along with the results of such examinations in the International Frequency 
Information Circular (BR IFIC) and the modified or additional assignment shall retain the priority date of 
protection with that of the existing assignment, 

to examine the relevant part of this Resolution requiring actions to be taken by administrations to 
implement this Resolution, with a view to sending it to administrations and posting it on the ITU website; 

2 to present to subsequent WRCs a progress report relating to the implementation of this 
Resolution; 

3 to define a new class of station in order to be able to process satellite network filings submitted by 
administrations for earth stations providing UA CNPC links, after the Resolution is implemented, in 
accordance with this Resolution, and publish the information as referred to in resolves 4; 

4 not to process satellite network filing submissions by administrations with a new class of a station 
for earth stations providing UA CNPC links before resolves 1-12 and 14-19 of this Resolution are 
implemented; 

5 to report to subsequent WRCs on the progress made by ICAO on the development of SARPs for 
UAS CNPC links, 

instructs the Secretary-General 

to bring this Resolution to the attention of the Secretary General of ICAO, 

invites the International Civil Aviation Organization 

to provide to the Director of BR, in time for WRC-23, information on ICAO efforts regarding 
implementation of UAS CNPC links, including the information related to the development of SARPs for 
UAS CNPC links. 
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ANNEX 1 TO RESOLUTION 155 (REV.WRC-19) 

UAS CNPC links 

FIGURE 1 

Elements of UAS architecture using the FSS 




